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UMANSKIY, YA. s., B. N. FINKEL'SHTEYN, M. YE. BLANTER, S. T. KISHKIN, 
N. o- FASTOV and S. S. GORELIK. 
FIZICHESKIYE OSNOVY METTALLOVEDENIYA (Principles of physical 
metallurgy). Metallurgizdat, 1955. 724 p., diagrs., tables, 
photos. 10,0090 copies printed. 


This book on physical metallurgy is compiled by 4 group of 

prominent Soviet scientists and is based on a very voluminous 
Literature, monographic and periodical, mostly by Soviet writers. 

[Tt is not a textbook but an outline of present-day achievement 

in the understanding of the physical principles of metallography 

and a survey of physical metallurgy problems as geen by Soviet 
scientists. TWO main problems of theoretical physical metallurgy 

are emphasized: the theory of phase structure and the theory of 

phase formation. Presented in addition are the present-day 

concepts concerning plastic deformation of metais, recovery and 7 
recrystallization, and finally a study of the connection between 
the structure and composition of alloys and their strength. 
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The book is intended for metallurgical engineers and scientific 
workers, but could be used also by students specializing in 
physical metallurgy. 


Chapter I (p- 7-110). Outlined are: present-day concepts of the 
atom, chemical bonds (covalent ponding and ionic ponding), 
metallic state of matter, crystalline structure of metallic and 
of some non-metallic elements, structure of covalent crystals. 
The treatment of the subject is similar to that found in present 
textbooks on nuclear physics. 


Chapter II (p- 111-143). Solid solutions of the substitutional, 
and interistitial types and those having lattices with vacant 
sites (subtraction solid solutions or 4 defect lattices) are 
discussed. Analysed is the lattice spacing distortion 

arising in some substitutional solid solutions because of the 
differences in size of the diameters of atoms of the common 
lattice of the solvent and solute. Mentioned are experiments 
conducted by Ya. 3, Umanskiy and Ye. A. Gordon with cobalt- 
containing steel where such distortions were found to be most 
noticeable. The results of experiments made by Ya. 8. Umanskiy, 
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Ye. S. Makarov, S. S. Khidekel', and A. Kh. Breger are presented, 
in which various alloys were analysed in order to determine the 
type of solid solutions they formed and the changes which occured 
in their lattice spacings. Next the problem of mutual solubility 
of metals is discussed. A table of binary alloy systems with 
unlimited mutual solubility is given and conditions for forming 
continuous series of substitutional solid solutions are analysed. 
The influence of the interior free energy of a crystalline 
lattice on the mutual solubility of metals has been investigated 
by S. T. Konobeyevskly, I. M. Lifshits, B. Ya. Pines, I. L. 
Aptekar' and B. N. Fil'kenshteyn. Changes in the state of atoms 
and the mutual reaction between dissimilar atoms which take place 
when a solid solution is formed have been studied by Ya. @. 
Dorfman, I. K. Kikoin, V. I. Prosvirin and others. 


Chapter III (p. 144-245). The intermetallic compounds (inter- 
mediate constituents or intermediate phases) are examined. The 
following types of these compounds are analysed: 1) Ordered 
solid solutions based on the space lattice of one of the 
constituents, 2) Electron compounds, 3) Phases with nickel- 
arsenide structures, 4) Phases with structures like MgCuy, 
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MgZng and MgNios 2} 
related to them, © 


Interstitial phases and the metallic carbides 
Sigma phases. 


The ordered solid solutions (superlattices) are described first, 
their main types outlined, and 4 table of investigated guper- 
Jattices given (based on FCC and BCC). The partiy-ordered 
solid solutions (due to concentration, temperatur and plastic 
deformation) are analysed. 


The thermodynamic theory of the process of ordered distribution 
as advanced by I. M. Lifshits 18 presented. 


ir crystalline 


The nature of electron compounds 18 described, the 
ple of 


structure and chemical composition outlined, and a ta 
known electron compounds is given. The theory 
pounds pased on quanta as advanced by S- ~. Konobeyerskly is 
presented. Electron compounds are analysed in pinary systems 
and in some three-constituent alloys. 
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Phases with compositions according to the formula ABg (Laves 
phases), 4.e., 91ize factor compounds where the difference in 
atomic diameters 4g about 20 to 30%, are presented and the 
research work of N. V- Belov, G. B- Bokiy and E. Ye. Vaynshteyn 


is mentioned. 


Sigma phases of the ferritic high chromium-nickel alloys are 
described. Results of experimental research of sigma phase 


occurences in some binary ana ternary alloys and their 
regions in which 


characteristics are given with a table of the 
sigma phases exist in various systems. 


s with nickel-arsenide space lattices and similar structures 
ned and results of experiments made by Ye. S. karov 
40us characteristics of such structures are 


Phase 
are outli 
to determine var 
presented. 


The discussion on anterstitial phases starts with the classi- 
fication of carbides, nitrides, hydrides and borides of metals. 
The description of the crystalline structure of 4nterstitial 
phases is supplemented with a table of such structures. Mutual 
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solubility of 4nterstitial phases 48 discussed and the results of 
tests made by many Soviet scientists with a number of alloys are 
given. Some special physical properties of certain 4nterstitial 
phases are analysed and are shown on tables: 1) Melting temper- 
atures, electrical and magnetic properties of carbides and 
nitrides in the list of interstitial phases, 2) Hardnees of 
some interstitial phases and their constituent metals and 
Exothermic heat values at the formation of some carbides 
and nitrides. Some theories explaining the physical nature of 
interstitial phases, and the alloying of metals with non-metals 
are discussed. Some data are presented for simple and complex 


structures. 


p. 246-315). Deals with the crystallization from a 
with the general theory of phase formation and with 
lization of one-phase alloys. The nature and atomic 
f molted metals and the characteristics of the liquid 
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on an anisotroplc base when crystallization occurs around 
orte:uted surfaces is analysed and the theory of such crystalli- 
zation as advanced by P. D. Dankov 4s presented. Results of 
experiments conducted by various Soviet scientists are given. 


Crystal growth is then discussed. A thermodynamic analysis of 
erystal growth and a formula elaborated by Ya. I. Frenkel’ 
based on the theory of heterophase fluctuations are presented. 


A calculation is next made of the number of nucleation centers 
based on the probability of three-dimensional nuclei growth 
through the formatiqn on its faces of equilibrium nuclei which 
4s followed by the calculation of the linear rate of crystal 
growth. 


Chapter V (p. 316-343). Crystallization of heterogeneous alloys 
and the structure of real crystals. 
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The crystallization of eutectic and other two-phase alloys i8 
first analysed. Discussed are the difficulties presented in 

the crystallization process when the composition of the crystals 
differs from the compos d phase. The crystal- 
lization of eutectic a according to the theory 
of A. A.Bochvar. His experimen arch of this kind of 
erystallization and its theoret 

Next, the formation of metastable phases d 

4s discussed. The creation of metastable p 

with the influence of the surface energy of the nucleus is 

first examined and works of some Soviet metallurgists on this 
subject are mentioned. The presentation of the metastable 
crystallization on an anisotropic base follows and the formation 
of metastable phases during the crystallization of two-phase 
alloys is outlined. Finally, the crystallization of real alloys 
and the structure of real crystal such as dendrites, mosaics 


and crystallites are presented. 


Chapter VI (p. 344-416). Heat motion of atoms in metallic 
crystals. The vibratory motions of atoms in a space lattice 
of a crystal are described and the formulae of Debye for the 


9/15 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001857930006-2" 


_ APPROVED FOR RELEASE: 03/14/2001 


ple ela she abornaieipsieetaicea aadle 


[a ee 
cas QQ SS 
we ee a ae a fos 


UMANSKIY, YA. S-; B. N. FINKEL'SHTEYN, --- Fizicheskiye --- AID 847 - M 
calculation of the heat energy, of the characteristic temperatures, 
and of the specific heat in crystals are presented. The theoretical 
f Debye have lately been reappraised by a number of 
Soviet metallurgists and extensive experimental work has been done 
py Ya. S. Umanskiy, V- 0. Veksler, V- I. Iverova, V- A. I1'ina, 

v. K. Kritskaya, G. V. Kurdyumov, s. M. Nikolayeva, A. Ye. Koval'- 
skiy. piffusion in metals and 4ts basic laws are discussed next. 

A number of Soviet scientists working on this problem are mentioned 


and their writings on this subject listed. 


The mechanics of diffusion 4n a solid anda the dependence of 
temperature upon the diffusion coefficient are outlined on the 
pasis of the work of many scientific researchers; especially 


A. F. lorfe and Ya. I. Frenkel’. 


The Kirkendall effect is discussed. Factors influencing the value 
of the aiffusion coefficient are analysed, such 45 the nature of 
the diffused metal, the type of the solid solution, the composition 
and concentration of the solid solution, the crystalline structure 


of the solid golution, the anisotropy of the diffusion coefficient 
10/15 
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described: the assumed structure of the plastically- 
deformed metal, the mechanism of the plastic deformation process, 
the dislocation theory (mainly based on the work of T. A. Kontorova 
and Ya. I. Frenkel!), and the energy of residual stresses 
(deformations). The study of recovery follows with the works of 
many Soviet scientists mentioned. 


deformation is 


Recrystallization 4s outlined and the following problems are 
analysed: recrystallization of cold-worked metal, starting 
temperatures of recrystallization, nucleation of recrystallization, 
growth of new grains, rate of recrystallization, grain growth after 
recrystallization, and recrystallization diagrams. 


Chapter VIII (p. 502-542). Transformation in the Solid State. 


Processes developing without change in the chemical composition 


of phases. 


qwo transformations are analysed: the allotropic and the martensitic, 
the latter of which is outlined in greater detail. Works of many 
Soviet scientists 4n this field are descirbed. 
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steel); pearlite transformation in steel and the formation of 
acicular troostite (the mechanism of pearlite transformation, 
the Kinetics of pearlite transformation, structure of steel that 
has undergone an eutectic decomposition, the transformation of 
austenite into acicular croostite or painite). 


Chapter X (p- 651-704) . structure of alloys and their strength. 
mneoretical and actual strengths of alloys are discussed and the 
4nteratomic ponds 4nfluencing the technical atrength are presented 


plock the plastic deformation 4g shown, 48 well ag the influence 
of different kinds of loading on the alloy's strength. 


The problem of steel strengthening by means of alloying; neat 
treatment and plastic deformation is discussed and data on 4 
number of steels manufactured 4n the USSR are given. 
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The final section deals with heat- and cold-resisting alloys. 
Their structure and main characteristics under various conditions 
are discussed. Some experiments and data on the heat-resisting 
alloys £1437 and £1481 are presented. This section unfortunately 


4s treated very briefly. 


At the end of the book a very voluminous literature is listed, 
mostly periodical articles of the total of 618 titles, 484 are 
Russian, : 
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Umanskiy, Ya-S- 


e Physics ~ Structure of Deformable Materials. 


- Fizika, No 5, 1957, 11863 


Change in Fine Crystalline Structure of Austenitic 


Manganese Steel During Plastic Deformation. 


Orig Pub Izv. AN SSSR, ser. fiz., 


Abstract 


1956, 20, No 6, 614~620 


The great strengthening observed in cold deformation of 


austenitic high-carbon steel (Hadfield steel) are explai-~ 


ned. 
a Gagar 


Hardened specimens were subjected to compression in 
in press at a rate of 3 mm per minute. 


X-ray dif- 


fraction investigation has shown that as the degree of 


compression increases, 


one observes & rapid reduction in 


dimensions of the mosaic blocks and @ growth in the micro- 


deformations of the grains. 
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Abs Jour : Ref Zhur ~ Fizika, No 4, 1957, Ho 9398 


Author : Gorelik, S.S., Umanskiy, Ya.S. 
Inst : Moscow Steel ’ 5 
Title : X-ray-Diffraction Investigation of the Recrystallization of 


Certain High Melting Point Compounde. 


Orig Pub : Izv. AN SSSR, ser- fiz., 1956, 20, No 6, 650-652 


Abstract : A study was made of the relaxation and recrystallization of 
WC in NLAL. WC was first deformed by abrasion with a grin- 
ding wheel, and the hardening of NiAl was effected during 
the process of grinding the powder. A special test made on 
the iron showed that the above methods of deformation give 
the same effect, as shrinkage by 60 -- 70%. The time (z) 
required for start of recrystallization was determined at 
various T (from 1350 to 1550° for WC and 700 -- 780° for Ni 
Al). From the slope of the line Int « f (1/7) it was pos- 
sible to determine & quantity Q, which characterizes the tem- 


APPROVED FOR RELEASE: 03/14/2001 


R001857930006-2 


Be eter Mane ted, ee Paar 
rigs Fuk i Feeeaes 


ae 


CIA-RDP86-00513R001857930006-2" 


"APPROVED FOR RELEASE: 03/14/2001 


ee ee tee ae 
EEA 


CIA-RDP86-00513R001857930006-2 


eee: 


ussR / Structure of Deformed Materials. E- 8 


Abs Jour : Ref Zhur - Fizika, No 4, 1957, No 9398 


Abstract : perature dependence of the speed of the process: Que = 
115000 cal/mol, Qx{AT = 52,000 cal/mol. The ratio of the re- 
crystallization temperature to the melting temperature for 
the above compounds amounts to 0.5 -- 0.6 in place of 0.2 — 
0.35 for pure metals. From the change in the width of the 
line on the X-ray patterns the authors determined the occur- 
rence of relaxation. In WC the relazation occurs after three 
hours at 900° and in NiAl within one hour at 500°. 
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X-ray analysis of changes in the mosaic struc 
bronze, Kristallografiia 2 no.4: 503-507. '57. (MERA 10:5) 


1, Moskovakiy institut stali im, I,V. Stalinz, 
° (Copper-tin-beryllium alloye--Matallography) 
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AUTHORS t Zlatoustovekiy: De Mey Umanskiy., L8sBee : ee 


TITLE: The Microstress and the Static Distortion of the Lattices in 
Cupped Steelwire (Mikronapryazhentya 4 ataticheskiye 
jakazheniya reshetki V kholodnotyanutoy stal 'noy provoloke) 

PERIODICAL: Nauchnyy e doklady vysshey ankoly- Metallurgiya» 1958, Nr 1, 

pp 104-110 (USSR) 


ABSTRACT? The microstress and the static distortion of th 
tices of steelwire a8 dependent on the cupping rate and the 
force of deformation were investigated. The experiments were 
carried out with O8Kn steel of pure ferrite structure (Compo- 

sition: 0,08% C, 0,006 P; 0 ,'025% S)e 

With the increase in the degree of deformation in the wire 
cupping processes & monotonous jnorease of the microstress is 
found. 

From the diagrams jt may be seen that the tensional deforma- 
tion leads to & "gaturation" of the erystal jattices with 
microstress and to static distortion. 

The increase of the extension rate leads to @ decrease of the 
microstress- The static distortion of the crystal lattice does 

Card 1/2 not change with the increase in the extension rate. The dis- 
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tribution of the microstress and the static distortion along 
the cross sections takes place comparatively uniformly with 

an increase in the rate of wire cupping. 

It is assumed that in the case of higher extension rates the 
distribution of the stress increases. 

There are 4 figures, 4 table, and 7 references, 5 of wnien are 
Soviet. 


ASSOCIATION: Moskovekiy institut stali (Moscow Steel Institute) 


SUBMITTED: Octobes 1, 1957. 
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AUTHORS: Belikov, A. Me; 


TITLE: The Characteristic Tempera 
Thermal Expansion of Some High Melting Metallic Phases 
(Kharakteristicheskiye temperatury teplovykh kolebaniy i 
a rasshireniye nekotorykh tugoplavkikh metallicheskikh 
faz 


PERIODICAL: Nauchnyye doklady vy sshey shkoly. Metallurgiya, 1958, Nr jy 
pp 192-197 (USSR) 


ABSTRACT: The inclusion phase in the alloy of molybdenum with niobium 
and titanium was investigatedo 


Nitrites of the above mentioned elements were produced according 
to the powder metallurgical method in the nitrogen flow at 
4000 - 1200°C. In these investigations the lattice constant 


and the quantity of m 9° of the composition of the alloys 
Mo-Nb and Mo-Ti were investigated. From the shape of the 
curves may be seen that with the solubility of titanium and 


niobium in molybdenum the quantity m 9° varies in the case 


of a lower content of titanium or niobium in the alloys. This 
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gov /163-58-1-35/53 
The Characteristic Temperatures of the Heat Vibration and the Thermal 
Expansion of Some High Melting Metallic Phases 


variation of m 9° explains the strong interaction between the 
atoms of titanium and especially of niobium with atoms of 


molybdenum rich alloys. The values for m 9° of nitrites are 

equal to those values of pure metals. 

From the investigation of the carbides Tic, ZrC, Nbe and WC 
it may be seen that these compounds have the same combining 

power as metals. 

In table 2 are given date on the combining powers and coef~ 

ficients of linear expansion of the metals mentioned adove, 

and their metatlic phases such as NbN, ZrN, TaN, TiC, Mo 6 


and Nbc. In the investigation of the carbides of molybderun 
and tungeten as well as of all nitrites it was found that the 
constant of the heat vibrations changes only jittle as compared 
to pure iron. : 
It is assumed that in all phases the electrons of carbon 
actively effect the structure of the d-orbits of the metals of 
the fourth and fifth groups The electric conductivity of the 
carbides of molybdenum and tungsten is lower than the electric 
Card 2/3 conductivity of pure molybdenum and tungsten metals. 
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hich 
There are 2 figures, 2 tables, and 9 references, 9 of W 
are Soviete 


titute 
ASSOCIATION: Moskovskiy institut stali (Moscow Steel Insti ) 


SUBMITTED: October 1,5 1957 
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AUTHORS: _Umanski Ya.S., Doctor of Technical Sciences, Professor, 
“ and Flatoustovskiy, D.H., Engineer 


TITLE: X-ray Investigation of the Lattice in Cold-drawn Steel Wire 
(Rentgenograficheskoye issledovaniye reshetki v kholodnot- 
yanutoy stal'noy provoloke) 


PERIODICAL: Metallovedeniye 4 Obrabotka Metallov, 1958, No.3, 
pp. 11-15 (USSR). 


ABSTRACT; Various guthors have observed an improvement in the 
mechanical properties of drawn wire with increasing drawing 


curves were drawn of the distribution of micro-stresses and of 
static distortions of the crystal lattice along the cross— 
section of wire which was deformed by tension. Investigations 
were carried out on O8kr steel. Steel with a purely ferritic 
structure, containing 0.08% C, 0.006% P and 0.025% S was chosen- 
After pickling and de-liming, 6.5 mm wire was drawn to obtain 
wire of 3.5 mm dia; this was annealed in muffle furnaces at 
780 ~C and ickled in the ordinary way. Then, the wire was 
drawn to 1.80 mm dia., again annealed and prepared for further 
Cardl/4 drawing. This wire was then drawn on @ Norton 6/350 stand with 
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six differing drawing speeds (157.5, 205.5, 270, 350, 470 and 
590 m/min.) to obtain a diameter of 1.60 mm. To study the 
influence of the reduction on the micro-stresses and the static 
distortions of the crystal lattice, wire of 3.23, 2.75, 2.40, 
2.05 and 1.80 mm was produced from 3.50 mm dia. wire. All these 
were armealed and pickled simultaneously and then the wire blanks 
were drawn on the same drawing stand to the final diameter of 
1.60 mm, using various overall reductions, as enumerated in the 
table on p.ll. ‘The graphs, Fig.l, give the dependence of micro- 
stresses and of the static distortions of the crystal lattice, 
whilst the distribution of the micro-stresses along the cross- 
section of the wire is graphed in Fig.2. It is concluded that 
during the process of drawing the wire with increasing degrees 
of reduction, a monotonous increase is observed of the micro- 
stresses, as a result of which the crystal lattice becomes sat- 
urated with static distortions. “Tensile deformation leads to 
saturation of the crystal lattice with micro-stresses as well 
as with static distortions. Increase of the speed of drawing 
of wire brings about a decrease in the micro-stresses; the 
static distortions of the crystal lattice do not change with 
Card2/3 increasing drawing speeds. It is assumed that increase in the 
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drawing speed leads to a partial elimination of the residual 
stresses due to relaxation phenomena. Static distortions of 
the crystal lattice and, similarly, the micro-stresses and the 
micro-hardness are distributed ecross the cross-section of the 
wire. Consequently, the hardening of the wire during defor- 
mation is due to micro-stresses and static distortions of the 
crystal lattice. With increasirg drawing speeds, the distri- 
bution of the micro-stresses and of static distortions along 
the cross-section will be more uniform. At higher speeds of 
drawing, the stress distribution will become more uniforn. 
However, for increasing the drawing speed, it is necessary to 
prepare more meticulously the toolamthe wire surface prior to 
drawing and to lubricate for higher temperatures. 
There are 2 figures and 14 references, 12 of which are Russian, 
#19@MB gheand 1 German. 
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TITLE: The Hicroporosity of Beryllium Oxide ponder (Mikroporistost! 
poroshka okisi berilliye 


PERIODICAL: Naucnnyye doklady vysshey shkoly. Metallurgiy4» 4956; 
Nr 3, pp 226 - 230 (USSR) 


ABSTRACT: Beryllium oxide produced in the thermal decomposition 

of complex compounds is charecterized by the low bulk 

weight and the inferior pressing properties. Mhe present 
paper deals with the investigation of the causes of tne 
deterioration of the pressing properties of beryliius 
oxide. Beryllium oxide with a bulk weight of 0,107 g/c# 
is pressed into briguets at a pressure ee eae cn’. 
It was found that the amount of pressure applied 
does not change the 0 ties of the pressed articles. 
The microporosity of the i ci gample was in- 
vestigated as dependent on t j ing perature. The 
main cause for the inferior pressing and the low bulk 
weignt of peryliium oxide powder is the nigh microporosity 
of the sample. The decrease of tne micropores begins et 
temperatures of 750° - g00°, further increases to 
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1250° - 1300°, and practically ends at 1600°. An 

increase of the density of beryllium oxide does not 

only bring about allecrease of the microporosity but also 
a change of the grain size. The properties of the initial 
beryllium were investigated by means of a small-angle 
x-ray analysis. There are 4 figures, 2 tables, and 4 refer- 
ences; which are Soviet. 


ASSOCIATION: Moskovsttiy institut stali (Moscow Steel Institute) 
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AUTHORS: Pivovaroy, L. Kn., Um 

TITLE: X-Ray Analysis of the Ghanges of Dimensions of Blocks With 
Mosaic Structure in Aging (Rentgenoanaliz j{gmeneniy razmerov 
plokov mozaichnoy struktury pri starenii 

PERIODICAL: Nauchnyye doklady vysshey shkoly. 
pp 184 - 188 (USSR) 

ABSTRACT: The changes of block dimensions in aging of the N36KhT and 
BI437A alloys and of dura 
mathod of investigating the intensities of near lines. On 
account of the investigation 
was ascertained: The asymme 
hardened samples of the BI437A alloy can be explained by means 
of the data in the paper (Ref 10). 
alloys neat, by their composition, to this BI437A alloy de- 
somposition already oscur 
yolume of alloy. 
individual sections with an inoreased lettice parameter. 
causes an asymmetric extension of the (111)-lines in the 
direction of the gmall angles. 

card 1/3 (8 hours at 750° and 15 minutes at 680°), the decomposition 
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already takes place in the whole alloy yolume, and the (111)- 
line becomes asymmetric.: The scattering of the intensity 
points of the hardened E1437A-alloy samples will have to be 
explained py the distinctly aifferent grain (Ref 41) and 
probably by the aifferent block dimensions according to the 
Tength of bare Aa has been shown pefore in the paper (Ref 3) 
the increass in the intensity of near lines in aging occurs 


aging at ago° for one hour can be explained by the "preliminary 

decomposition" (dorasped) of the solid solution, causing & 

refinement of the plocks with mosaic structure of the solid 
golutions. A raduction of the intensity of the rear X-ray 
diagram lines in the aging of alloys can probably be explained 
by the gevelopment of dislocations. These dislocations are 
static distortions caused by the plastic deformation con- 
rected with the decomposition. 

So far the cause of the intensity difference in the hardened 
Card 2/3 duraiumin samples has not been explained. 
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X-Ray Analysis of the Changes of Dimensions of sov/1 63-58-4=31/47 
Blocks With Mosaic Structure in Aging 


As a summary, it is stated that ~ just as in previous papers 
on copper and nickel-berylliun alloys - also here a refine- 
ment of the blocks with mosaio structure of the solid solu- 
tion occurs in aging. There are.4 figures and 13 references, 
41 of which are Soviet. 
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AUTHORS: astrakhant 


gol'nogo passey 

Izvestiye vysshikb Uchebnykh Zavedenty ; Tevetnays 

Metallurgiys, 1958, Nr 6, PP 115 - 125 (USSR) 

ABSTRACT: The authors studied the mechanism pf the closure of 
micropores auring heating of & number of refractory 
oxides. and of ,the formation of pores auring anneal 

c deposited nickel and during distillation 

£ amall-angle X-ray 
he calculations were based on 
and Fournet (Ref 5): 


PERIODICAL: 


scattering was used and t 
the formula given by Guigisr 
KB, 


ae oa 
Lowy * Nn-e | (1) 
4ty of X-rays scattered at low angles 


where: Louy - intens 
by particles with the effective size R,3 
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N - the number of sub-microscopic non-homogeneities 
articipating jn the small-angle scattering) 
between the electron densities of the 


_n -— the aifference 
non-homogeneous domains and of the matrix; 

K = 27 (ofr) © - angle of scattering, ny - x-ray 
wavelength). Tangent of the angle of the slope of the 
straignt line: 

lg = £(9°) equal to & = 5.715 ee was 
used for calculating R from the formula: 
\ Ac teux 
RB = Ao x o a 


in which, for the experime 
was ejual to 1 700. The collimation correction was 


introduced in the calculations py the method used by 


Pilir 0vich (Ref 8), i+ py means of graphs (reproduced 


Ga 
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ir Figure 1) showing the actual size CK) of the pores, 
R, as a function of the calculated value Eoywy ° 


! These graphs were plotted for Mo, Cu and Fe radiation 
(Figures 1, a, 8 and B, respectively), graphs 1, 2 and 
2 corresponding to the ratio X,/D equal to 0.0015, 


1.0008 and 0.0004, respectively, where 2X, - the width 


of the primary X-ray beam, D is the distance between the 

' specimen and the radiation intensity counter. In the 

- present investigation Cu radiation was nostly used with 
X,/D = 0.0008 . Before proceeding to study the effect of 


heating on the microporosity of A1,0, B50 and MgO powders, 


the authors proved that particles of these substances in 

the 1.5- 3 8B size range produced the same gnall-angle 

X-ray pattern and that while the size of the original 

blocks of MgO an® BeO was the same as that of the non 

. homogeneity domains, the rate of growth on heating was 

ca743/9 faster in the former than in the latter case (the effect | 
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of the temperature on the size of Bed and MgO powders 

js shown in Table 1). They proved also by. means: of pyk~ 
nometric measurements the presence of micropores in the 
anterior of gingle grains of these oxides, thus showing 
that the small-angle scattering produced py the investigated 
substances Was, in fact, due to microporosity only. 6 
composition of the experimental powders 48 given in Table 2 
which shows 9180 the optimum thickness (mm) of the specimens 
(converted to compact materials). The powders werg heated 
in air, at temperatures ranging from 500 to 1 g00 0. 

After heating, specimens of the optimum thickness were 
essing. The jonisation curves of the MgO 


r 
q 000 
t"300 and 4 - 1,500 © are jhown in Figure 4 (mono- 
chrogetic Gu radiation wae ugea - speed of the counter 
0.5 v/min., speed of the film 9 600 mm/h, % = 5). 


Figure 3 snows the varjation of the average pize, R, ‘ 
of the micropores (in &) and of the porosity, r\ (in %) { 
caran/9 oF 9xrees heated for 45 pin at yapious temperature? : 


APPROVED FOR RELE | aes arn aa 
ASE: 03/14/2001 
CIA-RDP86-00513R0 
01857930006-2" 


"APPROVED FOR RELEASE: 03/14/2001 


pee of Microporosity in 
. Oxide Powders by the 
radiation) 
heating (min) 


at a) -— 1300 
Finally, the 
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the numb 
15 min, is illustrated 
results, the authors 8 
powders obt 
compounds can 
obtained at comp 


0) - 


on i 


and »b) — 800 


, where W 


tate that 


lattice is low. 
MgC0, type dissociate, 


a rate faster than that at 
the oxide is formed. 
vacancies are prese 
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of the investigate 
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, 2 ~ Cum, 3 ~ Mok, 


a oxides treated 


the 
Ny ares respectively, 

jin powders heated for 
Commenting on their 
microporesity. in oxide 
ssociation of more complex | 
fact that they are 


aratively low temperatures (30-40% of their 
melting points) at which the mobility 0 
For this reason, 
the evolved gas 


f the atoms in the 
when compounds of the 
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the concentrations of vacancies near the large and small 
micropores are different, 4 aiffusion current should ; 
develop (Ref 11) resulting in the growth of the large 
pores and elimination of the small ones, which has been 
confirmed by the results of the present work. 
In the case of electro-deposited nickel, the lattice 
irregularities are caused by excess atoms or by vacant 
lattice sites and are referred to (Ref 12) as "positive" 
and "negative" dislocations. When electrolytic nickel 
is annealed, coalescence of the vacancies ghould result 
in the formation of, at first, submicroscopic and, later, 
microscopic pores. Such an effect has been reported 
(Ref 13) but, since there was a possibility that the 
observed macroporosity was due to coalescence of crevices 
and voids formed during quenching or deformation, further 
study of this problem was undertaken by the present authors. 
The experimental X-ray specimens consisted of layers of 
Ni (5-74 thick) electro-deposited on poth sides of 
copper supports (22 - 25 4 thick) from an electrolyte 
Card6/9 
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containing 75 g/l. Nis0, .(NH,)2-80,+6H0, 15 g/l. NH,Cl, 
and 15 g/l. H;BO;. No porosity was detected in the 


untreated specimens. The heat treatment consisted of heating 
the specimens in sealed quartz ampoules (vacuum approx. 


107? mm Hg) for various periods at various test emperatures 
and quenching in water. The graphs representing function 


R= e(e/?) , Where T - duration of annealing (in min), 
£8r specimens annealed at 1 - a 2 - 700, 3 - 800 ; 
1 


9 
4 — 850 -C are shown in Figure 6 eft) (points obtained 
for specimens annealed at 700 and 800 © lie on the same 
line, i.e. pores formed at these temperatures were of the 
game size). The relationship between the small-angle 
of annealing (min) for the 

6 (right). It will be 

ad with increasing 

t+ at these temperatures 
the ber of pores increased b i At 

cara7/9 850 0, 8 rapidly decreased wit 
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treatment which indicated rapid growth of the pores. Since 
Similar effects were obtained on Ni specimens deposited on 
nickel supports and on test pieces consisting of the electro- 
deposited layers detached from the supports, it was con- 
cluded that the main cause of the formation of pores during 
annealing of electro-deposited nickel is the relaxation 

of the lattice distortions (coalescence of vacancies). In 
the last stage of the investigation, the formation of pores 
in brass heated in vacuo was studied. Cold-rolled specimens 
(30-45 p thick) of commercial quality brass I-62 were used 
for the measurements. Thg results are plotted in Figure 

7 showing (on the left) R, as a function of 


4 V2 » and porosity 11, (%) as a function of % , for 


specimens anpealed in vacuo at 1 - 500, 2 - 600, 3 - 700 

and 4 ~ 800 “C. It was concluded that when a volatile 

constituent is distilled off from an alloy, the formation 

of the pores is a diffusion process even in the early 

stages of the distillation and that at low temperatures 
CG the number of the pores can increase without an increase 
ard8/9 : : 

of their size due to coalescence. 
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There are 7 figures, 2 tables and 15 references, 12 of 
which are Soviet, 2 English and 1 French. 
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Mirkin, L. I., Umanskiy, Ya. 5. S0V/163-59-1-35/50 
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Interlinkage of the Elements of the Fine Structure of Metal- 
and Alloy Crystals During Consolidation by Means of Hardening 
and Plastic Deformation (Vzaimnaya svyaz' elementov tonkoy 
kristallicheskoy struktury metallov i splavov pri uprochneniz 
putem zakalki i plasticheskoy deformatsii} 


Nauchnyye doklady vysshey shkoly. Metallurgiya, 1959, Nr te, 
pp 179-181 (USSR) 


This paper gives an account of the X-ray investigation of a 
plastically deformed ferritic steel (with 1.5 and 3% Mn), of 

the hardened steels 20, 18KnhGT, 3OKhGT and of low carbon 
Armco-type steel. The study was intended to provide information 
on the interlinkage of the fine structure elements. The diagrams 
obtained demonstrate that the jnerease in the distortions of & 
second order to not correspond to a reduction, but to an increase 
in grain aize. The same results were obtained in an investigation 
of iron-vanadium alloys. This phenomenon is explained as follows: 
The thermal stresses and the stresses originating during phase 
transformations place the metal into a state approaching that of 
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Hardening and Plastic Deformation 


maximum deformation. This means that every grain is exposed 

to the maximum strain which it is capable of sustaining. Similar 
processes also occur with large plastic deformation. The 
experiments showed that the differences discovered in the 
investigetion of the fine structure of crystals of gteel 
gubjected to different consolidation processes are connected 
with the fact that in & hardened or deformed alloy tne erystal 
lattice is not in an equilibrium state which i* but approaches 
after drawing. There are 3 figures and 2 Soviet references. 


ASSOCIATION: Moskovakiy institut stali (Moscow Steel Institute) 
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Kagan, A. S., Umanskiy, Ya. S.. 
et 


Characteristic Temperatures of Cu-Al Alloy in the Tempera- 
ture Interval 96 to 803°. 


Izvestiya vysshikh uchebnykh zavedenty. Tsvetnaya metal- 
lurgiya, 1959, Vol 2, Nr 5, pp 143-145 (USSR) 


The conventional method for determination of the charac- 
teristic temperature @ (Debye temperature) according 

to changes in intensity of X-ray diffraction maxima, is 
inaccurate owing to considerable distortions found in 
solid solutions. A discrepancy will be found between 
@determined (a) from the X-ray data and (b) from 
elasticity modulus. Ina previous work by Tl'ina, V. A., 
Kritskaya, V. K., Kurdyumov, G. V., Osip'yan, Yu. A., and 
Stelletskaya, T. I., Problems of Metal Study and Metal 
Physics (Problemy metallovedeniya 4 fiziki metallov), 
Vol 5, 1958, a conformity is indicated in the changes 

of @ and of Young's modulus (E). However, there is a 
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Characteristic Temperatures of Cu-Al 75394 
Alloy in fhe Temperature Interval Sov /149-2-5-20/32 


96 to 803°. 


disproportion in these changes: if @of an annealed Fe-cCr 
alloy differs from of a quenched Fe-Cr alloy py 30%, E 
differs only by 0.5%. Therefore, the authors undertook 
a determination of the characteristic temperature of a2 
Cu-Al alloy containing 8,8% Al using the radiographic 
method as well as that of elastic constants. An ingot 
weighing 0.6 kg was prepared from electrolytic copper 
and aluminum in a graphite crucible covered with char- 
coal, cagt in an iron mold, cold forged, and homogenized 
at 1,000 during i} hr, Nine-mm OD rods were forged 
from which 5-mm OD 250-mm long rods were machined. 
These rods were annealed in argon at 700° for 1 hr 
before measuring their moduli. Specimens for radio- 
graphic study at high temperatures were upset in a 
press and annealed at 580° for 1 hr. For lower tempera~ 
tures a powder specimen was prepared, after annealing 
it at 520° for 30 min. The characteristic temperature 
was determined in accordance with the reflection inten- 
sity (changing with the temperature) of lines 331 and 
Card 2/5 420, A URS-50-I installation and CuK, radiation were 
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s at high tempera eter, The ro 
uses: Bee ace attached to the Ce readings were 
rotating fu 1 rpsec. Low-temperav® yr metal container, 
tion speed was | "h snsisting of a Dewan liquid nitro- 
taken in Sick of which was oe ath those for pure 
the inner S¢ e control-checked Wh)’ tio were og 
gen. Re ine values of @ for Cun 23 295-473"; 
andere _ 1 the intervals 96-295 O and 330° respec- 

obtained: 79 they were 342, 341, 330) es are shown in 
. and 295 oe alues at higher temperatures 

tively. o 

Fig. 1. 
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96 to 803°. 


used. Readings at high: temperatures were taken in 2 
rotating furnace attached to the goniometer. The rota- 
tion speed was 1 rpsec. Low-temperature readings were 
taken in a chamber consisting of a Dewar metal container, 
the irmer section of which was filled with liquid nitro- 
gen. Results were control-checked with those for pure 
copper. Following values of @ for Cu-Al alloy were 
obtained: for the intervals 96-295°, 295-423 295-473°, 


and 295-523° they were 3H2, 341, 330, and 330° respec- . 
tively. @ values at higher temperatures are shown in 
Fig. 1. 
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96 to 803°. 


Elasticity and stretching moduli E and G@ were determined 


in accordance with methods described by Korotkov, ae ee 
Fizika metallov 1 metallovedenie, 2, Yol.1, 1956 (Metal 
Physics and Metal studies)» while the characteristic 
etermined py the same author in DAN 


coincides fairly well with the radiographic data. While 
the atomic diameters of Cu and Al aiffer by : e 
lattice identity period (when 8 84% Al are gissolved) 
inereases by 1.2%, and the static a@istortions are low: 


cae 0.055 A. This probably explains the agreement 


of both results. The neip of Korotkov, v. Ios candidate 

of physical & mathematical sciences, for measuring elasticlly 
moduli 18 acknowledged - There is 1 figure; and 3 Soviet 
references. 


ASSOCIATION: Moscow Steel Institute. Chair of Metal Physics and of 
Radiography (Moskovskiy institut stall. Kafedra fiziki 
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AUTHORS : Belikov, A. M., Umanskly, va. S. 

: Fs Panes osekes eee “eae ink RBAA RIES a 

TITLE :. study of the Anisotrophy of the Atomic Thermal Vibrations 
4n Some Amphoteric-Metal Carbides and Diborides Having 


Hexagonal Structures 
PERIODICAL: Kristallofraftya, 1959, Vol 4, Nr 5, pp 684-686 (USSR) 


ABSTRACT? The metal carbides were produced by sintering the com- 
pressed mixtures of the powdered metals with carbon 
plack, and aiborides by poroncarbide reduction. The 
X-ray aiffraction patterns were taken at various 
temperatures by cop er radiation, except for T1B. 


for which Mo-radiat ion was employed. The change 

in the spac ing of the gifrfraction maxima for reflec- 
tions from the atomic planes normal (or nearly normal 
to the 4 and c axes; and the weakening of the dif- 
fraction sntensities at higher temperatures ¢urnished 
the data for computat Lon of the thermal expansion CO- 
efficients, and A, and of the characteristle tem- 


peratures g Z and 6 ae The computed figures and the 
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e:a ratios of the studied compounds are compiled in 
the table. The experiments disclosed che diminishing 
of the Lattice distortions ana increase of ge and ¢ 
at higher temperatures . the difference ind. and 


Gis yalues points to the aiffering pond eneriy ulong 


the respective axes. The pond energies in divorices 
proved to be about the same as in tne respective 
carbides. As a general rule, the anisvropy of tne 
shermal vibrations 4n the studied carbides and di- 
porides can, according she authors, be ;nterpreted 
py the prevalence of Me-X over Me-Me bonds. There 
js 1 table; and 6 references, @ German, 1 U.S5S.; 1 
British, 1 Soviet, l French. The U.S. and British 
references are; W.H. Zachar- sen; EF, N. Ellinger, 
Acta Crystallogr-» 8, 7, Hdl, 1955; I. Thewlis, Acta 
Grystallogr:; 5, 6, 1952. 
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Study of the Anistrophy of the Atomic Thermal 

Vibrations in Some Amphoteric-Metal Carnides 

and Diborides Having Hexagonal Structures 
institut stall imeni I, V. Stalina) 

SUBMITTED: November 19, 1959 


a ti 
Te % 010 om. p78 
Compound ote a fm oY ame a c p 


a | Range «| -l 
ese d Sample 9 degra’ 10'* aes oe degree dagree 


Nb,C 1,601 AS ee 21,644,8 |11,54-2,0) 190—12 
NbaG 1,601 . 14,4£38,7° |13,2-62,31 190—17 
W,C 1,578 3 P | 2 G45,4 [18,042,7) 270-17 
WiG. 1.578 | 4 stik 2 KEG B [9 sE2 9] 400—12 
Moi 1,574 RK (04), = (nb4), 121, 34,0 270—17 
MaiG 4,574 +: _- 190-12 
Zchy (0%), = (04), 34,9 | 400—17 
Z2rBs - 34 ,4+5,6) 500—{7 
WC 0,978 ti Sisde (mG?) = (m0*), 32,444, 6} 400-22 
._ TI, $irde (m6), = (mO%),| 26 400—17 
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AUTHORS: Maslenkov, S.B., Skakov, Yueh. and Ya-5, Uneasy —. 


TITLE: Structural Changes in Aluminium Bronze Under the Action of 
Gold Plastic Deformation and Annealing (Strukturnyye 
izmeneniya v alyuminiyevoy bronze pod deystviyem kholodnoy 
plasticheskoy deformatsili 1 otzhiga) 


PERIODICAL: Fizika Metallov i Metallovedeniye, 1959, Vol 7, Nril, 
pp 137-141 (USSR) 


ABSTRACT: The structural changes after deformation and annealing of 
monophase aluminium bronze containing 8.02 wt % (17.1 at %) 
Al (alloy 1) have been investigated eletron -optically and 
by X-rays. In order to solve auxiliary problems of the 
investigation an alloy known to be two-phased, containing 
12 wt % (25.0 at %) Al (alloy 2), was cast. The ingots 
were hot forged and were given a homogenizing anneal 
(900°C, 10 hrs). After annealing alloy lat 00°, it was fbund that 
a = 6.645, = kX; this result, as well as that for the 
lattice parameter of the «-phase in alloy 2 (a = 3.652) 
agrees well with data on the relationship a = f (at $ al) 
Gard 1/4 (Ref.6). Thus alloy 1 is in the monophase o -region of 
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the existing constitutional diagram. According to 
electronographic data (Figeia and Table on p 140) the 
lattice parameter of the face-centred cubic solid solution 
of a specimen of alloy i, annealec at 600°C, is 3.75 kX. 
An electron micrescope analysis has shown that in this 
specimen there are; tin the vicinity of the grain boundaries, 
regions ‘rising above the surface cf the micro-sectior, having 
a width of 0.3 tc O.4 microns which are difficult to 
etch (Fig.2a). These regions represent a solid solution 
(oc!) with an increased concentration of aluminium and 
possible other impurities. Comparing this result with the 
known relationship a =f (at al), it can be assumed 
that the concentration of aluminium in the grain bowidary 
regions of the solid solution is close to the composition 
of the y ~phase. Deformed specimens give different 
diffraction pictures, according to the etchant used. After 
etching in aqua regia, a system of lines of the om solid 
solution can be seen in the X-ray picture, having a sharply 
Card 2/4 defined texture (Figelb). Etching in a mixture of alkalis 
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leads to the appearance of a system of diffuse lines, 
instead of textured ones, in the X-ray photograph (Fig.1€). 
The interplanar distances are close to those given for the 
-phase (see Table). The electronographic data on the 
appearance of the -phase as @ result of cold deformation 
are in agreement with the photomicrograph shown in Fig.2b. 
On the basis of microhardness tests after 30 minute 
annealing at various temperatures (Fig.3a), the authors 
have chosen for their further investigations a temperature 
range of 275-300°C for annealing. Annealing at these 
temperatures leads to & pronounced ordering effect. Micro- 
hardness measurements after various annealing times at 
275°G (Fig.3b) have shown that the hardness of the alloy 
is not fully removed after very lengthy soaking (up to 
100 hrs). Structural changes on annealing ccensist, firstly, 
_ in an_ increased structural non-uniformity, and in an increase 
in tho vaume of the } -phase- This is evident from the micro- 
structure. In Fige2@ now slip lines are visible. These 
are regions in which the -phase, or the solid solution of 
Card 3/4 increased aluminium concentration, has separated out. 
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Secondly, a basic change in the fine crystalline structure 
of the solid solution occurs. The lattice parameters of 
the o-solution in ppoosmens which have been aged for up 
to 100 hours at 275°C, as well as for 5 nours at 

325 - 350°C, differ negligibly from the lattice parameter 
of an undeformed specimen. There are 4 figures, 1 table 
and 6 references, of which 5 are Soviet and 1 English. 


ASSOCIATION: Moskovskly institut staii (Moscow Steel Institute) 


SUBMITTED: April 1, 1957 
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AUTHORS: Kagan, A.S.,y and Umanskiy, Ya.S. 


TITLE: 


a 


Analysis of the Kinetics of the Tyo-phase Decomposition 
of a Cu-Be"Alloy by the Electric Resistance Method 


PERIODICAL: Fizika metallov i metallovedeniye, Vol 8, 1959, Nr 55 


pp 758-760 (USSR) 


ABSTRACT: X-ray diffraction studies have shown that a two-phase 


Card 
1/2 
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decomposition takes place ina Cu-Be alloy containing 


1.9% Be at temperatures up to 400 °C, This seems to 


contradict earlier results obtained by one of the 
authors (Ref 1) and this contradiction is attributed to 
differences in the quantity of extraneous admixtures in 
the alloys under investigation, particularly that of 
nickel. The Ni content of the alloy used in the 


earlier experiments did not contain any nickel. In 
the present paper the authors attempt to analyse the 
kinetics of the two-phase decomposition of the super- 
saturated solid solution of Be in Cu by the electric 
resistance method. Fig 1 is a plot of the electric 
conductivity as a function of the ageing time at 350 
and 400 °C, It can be seen that, 
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ageing time, the curves calculated by means of the 
Kurdyumov equation (Ref 2) differ from the experimental 
curves and this is attributed to the disturbance of the 
colloidal equilibriun. The authors also calculate the 
decomposition activation heat Q. Pig 2 is a plot of 
the logarithmic speed of decomposition as a function of 
the reciprocal value of the absolute temperature. From 
the slope of the straight line, the calculated 
activation energy is 15300 + 600 cal/mol. Postnikov 
(Ref 3) found a value of 16000 cal/mol for the same 
specimens, using the internal friction method. However, 
Guy, Barrett and Mehl (Ref 4) obtained values of 21000 
to 29000 cal/mol; these are attributed to the fact that 

Card the values measured by the latter authors represented 

2/2 the activation energy of several superimposed processes. 
There are 3 figures and 4 references, of which 3 are 4 
Soviet and 1 is English. 
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AUTHORS : Semenovskaya, 8- y., Umanskiy, Ya. 8. 
eT a a 
TITLE: A Comparison of the Fundamental X-Ray Methods for the Determina- 
tion of the Dimensions of the Mosaic Blocks in Polycrystalline 

Materials (Sopostavieniye osnovnykh rentgenovskikh netodov 
opredeleniya razmerov mozaichnykh blokov v polikristallicheskikh 
materialakh) 


PERIODICAL: Izvestiya Akademii nauk gssr. Seriya fizicheskaya, 19595 
Vol 23, Nr 5» PP 620-623 (USSR) 


ABSTRACT: The first part of the present paper describes methods and re- 
sults. The amplification of the last interference lines is 
measured for the determination of the grain sizes Up to 


O.1 by whereas the primary extinction of the interference 
lines is determined in the case of grain sizes of 0.1 - 1 ne 
Formula (1) by by which the weakening of the 
intensity of pr i determined; the size of 

the structural era are computed in 
formulas(2) and (3)- pre-treat- 


ment, as well as the ments, 
are then described. 

attached to the elimination of the tensions 0 

A detailed description is then given of the method, in 


Card 1/2 the grain size may be determined by the aid of formula (1); 
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the error being of 30-7%. Grain sizes of 0.13 - 0.85 p were 
measured in this connection. The formula by Selyakov was 
applied in the determination of the grain sizes by the measure~ 
ment of the amplification of the last interference line. 
The grain sizes measured were of the magnitude of 0.17 - 0.25 yp. 
The second part of the present paper compares results obtained 
with different methods. Diagram (Fig 2) reveals that the or- 
ror in the method by Darwin is lower in the grain size ranje 

of 0.1 » and more, as compared to the method according to 
Selyakov. In the range of grain sizes smaller than 0.1 pn, 
Selyakov's method yields better results. It is further shown 
that the grain sizes obtained from the determination of in- 
terference line amplification are smaller as compared to those 
according to formulas (1), (2), and (3). A comparison is then 
made of the results obtained with the methods by Darwin, 
Wilchinsky and Beiss. A diagram depicts the experimental and 
computed values according to Darwin's method. There are 4 
figures and 3 references, 1 of which is Soviet. 
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18 (7) 
AUTHORS: ‘P{yovarov, L. Kh., Umanskiy, Ye. $8. gov/48-23-5-24/31 
TITLE: X-ray Analysis of the Transformations of Mosaic Structure on 


the Aging of Alloys With Ni-Cr Base (Rentgenoanaliz izmeneniya 
mozaichnoy struktury pri starenii splava na nikhromovoy osnove 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1959, Vol 23, 
_, Ur 5, pp 646 - 648 (USSR) 


ABSTRACT: By way of an introduction it is pointed out that textural 
structure exhibits a considerable influence upon the strength 
properties of metals and their alloys; a number of pertinent 
papers is referred to in this connection. The present paper 
investigates the change in the grain sizes with the aging of 
the alloy EI-437A. The second part accurately describes the 
chemical composition of the abovementioned alloy. Sample dimen- 
sions and thermal treatment are also mentioned. Investigations 
were carried out with the Ky emission of Cu. The form of the 


oscillation curve of the reflections (111) was investigated in 
dependence on the duration of the aging process and the grain 
gizes, The disorientation of the texture grain was inferred on 
card 1/2 the strength of these curves. Measuring results concerning the 
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X-ray Analysis of the Transformations of Mosaic S0V/48-23-5-24/31 
Structure on the Aging of Alloys With Ni-Cr Base 


original grain size Nr 2 are summarized in a table. According 
to the latter, the grain size decreases fron 3A to O.2mafter 
an aging of 50h. The decrease of grain size Nr 4 stops after 


an aging of 20h. There are 1 figure, 1 table, and & Soviet ref- 
erences, 


ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute) 
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\ rot A 
Cameras! for the URS-50I Apparatus, Adapted for 
Photographs at High end’ Low Temperatures 4\ 
4 
Zavodskays laboratoriy2, 1959, Vol 26, Nr 1, pp 108-109 
(USSR) 


Two cameras intended for uce at the URS-50I apparatus are 
described, which permit X-ray photographs to be taken at 

high and low temperatures. The camera for high-temperature A hs 
investigations (Fig 1) consists essentially of 4 rotating é 
oven, and is fixed to the larger holder of the goriometer.\" 
A jacket containing the four heating clements is mounted 

on the oven. At the free end of the jacket, the sample is 

held by a copper ring, its temperature being measured by . 
a thermocouple. The emf of the latter is neagured 
potentiometrically. The camera for X-ray photographs at 

low temperatures (Fig 2) is, essentially, a metal Dewar 

vessel, the inner wall of which (filled with liquid 

nitrogen) has a nozzle shaped projection to which the 
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